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(54) SOLAR CELL MODULE 



(57)Abstract: 

PURPOSE: To obtain a solar cell module which can be 
handled easily in the manufacturing process and the overall 
thickness of of solar cell elements is reduced while 
preventing electric short circuit by modifying the 
arrangement of an insulating tape. 

CONSTITUTION: The solar cell module comprises a plurality 
of solar cell elements 100 connected in series or parallel 
through a metallic member. An insulating tape 109 is bonded 
to the lower part of at least a part of the metallic member 
across a plurality of solar cells. The metallic member may be 
a metal foil 1 12 and the insulating tape 109 is as thick as 60 
jU m or above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. TIiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solar cell module sticking even if it covers two or more solar battery elements which an 
insulating tape has pasted at least a part of lower parts of this metallic member, and acjjoins in a 
solar cell module which connected two or more solar battery elements in series or in parallel in a 
metallic member. 

[Claim 2]The solar cell module according to claim 1 , wherein this metallic member Is metallic foil 
material. 

[Claim 3]A solar cell module given In Clalnns 1 and 2, wherein thickness of this insulating tape is not 
less tiian 60 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a solar cell module, It is related with the solar cell 
module which provided the insulating tape stuck more on details over two or more solar battery 
elements. 
[0002] 

[Description of the Prior Art]Oonventionalfy, the thermal power generation which was a main supply 
source of electric power is a problem from a vlev\^olnt of global warming prevention. 
In recent years, the energy source with few GO^ discharges Is searched for. 

On thd other hand, in the nuclear power generation which does not discharge CO2, the possibility of 
the serious environmental pollution by a radioactive material is pointed out Immediate development 
of an energy source pollution-free and safe from such the side is being called for. 
[0003]Especially the solar cell attracts attention dramatically also in the clean energy expected in 
the future from the field of the cleanness, safety, and ease of dealing with it 
[0004]Also In various solar cells, although just conversion efficiency Is less than the solar cell of a 
crystal system, since large-area-izing is easy and the optical absorption coefficient Is large, the 
amorphous-silicon solar cell has the outstanding feature which is not In the crystal system solar cell 
of operating with a thin film. 

It is one of the solar cells by which promising ** is carried out in the future. 

[0005]Usually, since the solar cell of type corresponding to a battery runs short of output voltage 
only by the solar battery element of one sheet many cases where two or more solar battery 
elements are used connecting in series are seen. In order to earn a current amount multiple 
connection of solar batteiv elements is performed, and full use of both a series connection and 
multiple connection may be made. 

[00Q6] Drawing 4 shows the schematic view of the series connection of the conventional solar cell 
module. Drawing 4 (a) expresses the state before a series connection, and drawing 4 (c) expresses 
the state after a series connection, Drawing 4 (b) Is a sectional view of the X-X' portion In drawing 4 

(a). 

[0007]In drawing 4. 400 is the solar battery element which formed the lower electrode layer 402, the 
semiconductor layer 403, and the upper electrode layer 404 one by one on the substrate 401. 
[0008]In order that these solar battery elements may perform electric separation of an upper 
electrode and a lower electrode thoroughly, after removing a part of upper electrode layer (405), 
After forming the current collection electrode 406 which is a collection electrode of the upper 
electrode 404 and laying the bus bar electrode 407 which is further collection electrode of the 
current collection electrode 406 on the current collection electrode 406, By electrically connecting 
the current collection electrode 406 and the bus bar electrode 407 with the electroconductlve glue 
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408, the extraction electrode from the upper electrode 404 has been obtained. 
[0009]In order to ensure electrical isolation of the bus bar electrode 407 and a substrate, the 
insulating tape 409 is formed between the end of the solar battery element 400, and the bus bar 
electrode 407. the place (especially edge part of the end of an element) where the series- 
connection component which connects the insulating tape 409 with a bus bar electrode behind may 
touch a lower electrode — a wrap — it sticks like and electrical isolation is performed certainly. 
[0010]Next. in order that electric extraction from a lower electrode may make in-series sequence 
connection behind, After producing the portion 410 into which a part of conductive base of the solar 
battery element 400 was exposed by the mechanical method, so that it may lap with the bus bar 
electrode 407 of the solar battery element 400. and the adjoining lower electrode exposed portion 
410 of a solar battery element. The series connection is performed by laying the connecting member 
420 like drawing 4 ( c). and soldering the overiapping portion. 
[0011] 

[Problem to be solved by the mvention]However, although it does not become a problem so much at 
the case of 3 series, i.e., the solar cell module which connected the solar battery element with 
three-piece series, as shown by the conventional example, when the series connection of the about 
ten solar battery elements is carried out, for example, It is necessary to pay attention dramatically 
to the handling, 

[0012]That is. after the end of a series connection, when moving the elements to the next process 
line, or when turning the elements over for the work when taking out a final terminal from the 
reverse side, almost all stress is applied to the handling top connecting member 420, and, as a 
result, the following problems are produced. 

[0013](1) A connecting member wll bend and the smoothness of a solar batter^' element group will 
be lost. Although it is easy to make it recover so that smoothness may be maintained, When 
unevenness arises not a little in a connecting member and fillers, such as EVA (ethylene vinyl 
acetate), enclose a solar battery element behind, air bubbles remain easily near the concavo-convex 
portion, and the cellular portion to a laminate material peels a solar cell module gradually from a 
solar battery element while in use outdoors. 

[0014](2) A connecting member bends, an element comrade will contact, the element itself will 
short-circuit, and the performance as a solar ceil will be lost. 

[0015](3) Since the connecting member is firmly connected witii the bus bar electrode, if stress gets 
across to a bus bar electrode and the stress becomes beyond the fixing force of electroconductive 
glue, a bus bar electrode will exfoliate from an element 

[0016]However, when it was the firm component that a connecting member could bear stress, the 
above problems did not occur, but when a connecting member became a to some extent thick- 
shaped thing and enclosed a solar battery element with a filler behind in this case, the same problem 
as (1) was produced. 

[0017]The purpose of this invention conquers the above-mentioned problem, is inexpensive, and is 

easy to work, and there is in providing a highly reliable solar cell module. 

[0018] 

[Means for solving problem]In the solar cell module to which the solar cell module of this invention 
connected two or more solar battery elements in series or in parallel in the metallic member, Even if 
an insulating tape covers two or more solar battery elements which have pasted at least a part of 
lower parts of this metallic member, and acjjoin, it is stuck. 

[0019]The solar cell module of this invention is characterized by this metallic member being metallic 
foil material. The solar cell module of this invention is characterized by the thickness of this 
Insulating tape being not less than 60 micrometers. 
[0020] 

[Function]In this invention, since an insulating tape is stuck even if it covers two or more solar 
battery elements which have pasted at least a part of lower parts of the metallic member used for 
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connection, and adjoin, the stress conventionally applied to the connecting member can be reduced. 
[0021]As a result, since it is almost lost that a connecting member bends, the smoothness of a solar 
battery element group can be maintained and contact of elements can also be prevented. Since the 
stress which gets across to a bus bar electrode can also be reduced if the stress concerning a 
connecting member is reduced, it is possible to also prevent exfoliation of a bus bar electrode. 
[0022]When foil material is used for a metallic member, since thickness of the whole solar battery 
element can be made thin and unevenness can be lessened, restoration nature, such as EVA, is 
improved. 

[0023]When the insulating tape to be used is too thin and a solar battery element is laminated with a 
filler, the barricade of metallic foil material, etc. run throu^ insulating tape by the pressure, and it is 
preferred that there is a phenomenon of short-circuiting and the thickness of insulating tape is not 
less than 60 micrometers. 
[0024] 

[The example of an embodiment] The example of an embodiment of this invention is explained below. 

(Metallic member) As a metallic member, if three points that (1) conductivity is good, (2) soldering is 
possible, and (3) processings are easy are taken into consideration, metal, such as silver, copper, tin, 
lead, and nickel, can be used However, it is not limited to these and the metal which silver plating 
copper, solder plate copper, etc. plated may be used. There is no limitation in particular also about 
the form, and a line or foil form is also available. 

[0025](Insulating tape) As insulating tape, limitation in particular does not have acrylic, a urethane 
system, a polyester system, a polyimide system, a VCM/PVC system, a silicon system, a fluorine 
system, a polyethylene system, a polypropylene system, a glass-fabrics tape, etc., and they can be 
used variously. However, since it is necessary to have the reliability ranging from the point to a long 
period of time that it is a mounting part of a solar cell, polyimide, polyester, and especially urethane 
are preferred. 

[0026](Solar battery element) It is applicable also to the solar cell which used semiconductors other 
than silicon as a solar battery element (refer to drawing 2) besides being applicable to a single 
crystal, polycrystal, or an amorphous silicon system solar cell, and a Schottky barrier type solar cell. 
However, it represents with below and the case of an amorphous-silicon solar cell is explained 
[0027](Substrate) In the case of a thin film type solar cell like an amorphous silicon, are a 
component which supports a semiconductor layer mechanically, and as the substrate 201, since it is 
used also as an electrode depending on the case, the heat resistance which bears cooking 
temperature when forming the semiconductor layer 203 is required, but. An electrical insulation thing 
may be sufficient also as a conductive thing. 

[0028]As a conductive material, sheet metal, such as metal, such as Fe, nickel, Cr, aluminum. Mo, 
Au, Nb, Ta, V, Ti, Pt, and Pb, or these alloys, for example, brass, and stainless steel, and the complex 
and carbon sheet of those, and a galvanized steet sheet are specifically mentioned. 
[0029]As an electrical insulation material, for example Polyester, polyethylene, Polycarbonate, 
cellulose acetate, polypropyjene, polyvinyl chloride, The film or sheets of a heat-resistant synthetic 
resin, such as a polyvinylidene chloride, polystyrene, polyamide, polyimide, and epoxy. Or these, glass 
fiber, a carbon fiber, a boron fiber, Dielectric films, such as a metal conductive film of different- 
species construction material and/or S'lO^, SijN^, aluminum203, and AIN, on the surfaces, such as 

complexes with a metal fiber etc. and these sheet metals, and a resin sheet, a sputtering method, 
The thing which performed surface coating processing by vacuum deposition, electroplating, etc. and 
glass. Ceramics Sub-Division, etc. are mentioned. 

[0030]CLower electrode) It is one electrode for taking out the electric power generated in the 
semiconductor layer as the lower eleolrode 202, and to be material with a work function which 
serves as ohmic contact is demanded ft-om a semiconductor layer. As the material, what is called 
metal simple substances, such as aluminum, Ag, Pt, Au, nickel, Ti, Mo, Fe, V, Cr, Cu, stainless steel, 
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brass, Nichrome, SnOg, hp^, ZnO. and ITO, or an alloy, a transparent conductive oxide (TOO), etc. 
are used, for example. 

[0031] Although the smooth thing of the surface of the lower electrode 202 is preferred, when 
making the scattered reflection of light start, it may texture-ize. When the substrate 201 Is 
conduotivrty, it is not necessary to form the lower electrode 202 in particular. Which methods, such 
as plating, vacuum evaporation, and a sputtering, may be used for the manufacturing method of a 
lower electrode. 

[0032](Semiconductor layer) As the semiconductor layer 203, the publicly known semi-conducting 
material generally used can be used as a thin film solar cell. As the semiconductor layer 203 of the 
solar battery element used for this invention, compound semiconductor layers, such as a pin 
junction amorphous silicon layer, a pn junction polycrystalline silicon layer, and CuInSeg/CdS, are 
mentioned, for example, 

[0033]In the case of an amorphous silicon layer, as a formation method of the above-mentioned 
semiconductor layer 203, It can form by the plasma CVD etc. which make the raw material gas 
which forms films, such as silane gas, generate plasma discharge. The above-mentioned pn junction 
polycrystalline silicon layer is formed by the film formation method which forms a film, for example 
from melted silicon, ^out the above-mentioned CuInSeg/CdS. it is formed by methods, such as 

electron beam evaporation method, sputtering process, and an electrocrystallization method. 
[0034](Upper electrode) The upper electrode 204 is an electrode for taking out the electromotive 
force generated in the semiconductor layer. 
The lower electrode 202 and a pair are made. 

The upper electrode 204 is required when sheet resistance rs a high semiconductor like an 
amorphous silicon, and in the solar cell of a crystal system, in particular since sheet resistance is 
low, it is not required. Since the upper electrode 204 is located in the light incidence side, it needs a 
transparent thing and is also called the transparent electrode. As for the upper electrode 204. it is 
desirable for the trahsmissivity of light to be not less than 85%, in order to make the light from the 
sun, a white fluorescent lamp, etc. absorb efficiently in a semiconductor layer, As for sheet 
resistance values, in order to flow into a transverse direction through the current electrically 
generated with light to a semiconductor layer, It is desirable that it is below 1 0Oohms / **. As a 
material provided with such the characteristic, matallic oxides, such as Sn02, IngOg, ZnO, CdO, 

CdSnO^, and ITO (IngOj+SnOg), are mentioned. 

[0035](Current collection electrode) The current collection electrode 205 is generally formed in a 
pectinate form, and the suitable width and pitch are determined from the value of the sheet 
resistance of a semiconductor layer or an upper electrode. It is required that specific resistance 
should not turn into series resistance of a solar cell low, and current collection electrodes are 10" 
omegacm - 1 0 omegacm as desirable specific resistance. As a material of the current collection 
electrode 205, metal, or these alloys and solder, such as Ti, Cr, Mo, W. aluminum, Ag, nickel, Cu, Sn, 
and Pt, are used, for example. Although the metal paste in which metal powder and a polymer resin 
binder became paste state was generally used, it was not restricted to this. 
[0036](Bus bar electrode) The bus bar electrode 206 is an electrode for bringing together further 
the current which flows through the current collection electrode 205 in an end. As a material of the 
bus bar electrode 206, what consists of metal and these alloys, such as Ag, Pt, and Cu, for example 
can be used. As the form, the thing of the shape of a wire and foil form is stuck. It is what carried 
out tinning to copper foil or copper foil as a tiling of foil form, and a thing with adhesives is used 
depending on the case. 
[0037] 

[Working examplejOne working example of this invention is described with reference to drawing 1 - 
drawing 3 below. 
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(Working example 1) This example explains concretely the case of the amorphous silicon solar cell 
which used the stainless steel board as a substrate using drawing 1 . 

[0038]First, the rolled form stainless steel board which consists of stainless steel foils with a 
thickness of 0,1 mm which washed the surface as a substrate for solar battery elements was 

prepared. 

[0039]Next, two or more solar battery elements 100 are simultaneously formed on the surface of 
this stainless steel board. This solar battery element 100 Is a structure which has the multilayer film 
shown In Table 1 . 
[0040] 
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[0041 ]By cutting the rolled form stainless steel board which carried out above-mentioned membrane 
formation, each 1 3 solar battery elements 1 00 shown in drawing 1 w ere produced (three pieces are 
shown In a figure). 

[0042]Processing A which comprises the following (1) - (5) was performed in order to this solar 
battery element 1 00. 

[0043](1) After screen-stenciling the etching material (FeClg) content paste of ITO to the pattern of 

105 on the surface of the solar battery element 100, by carrying out pure water washing, a part of 
ITO layer was removed and electric separation of an upper electrode and a lower electrode was 

ensured. 

[0044](2) The grinder removed some of ITO layers, a-Si layers, and lower electrode layers of the 
un-effective power generation region of each solar battery element, the stainless steel substrates 
face 110 was exposed, and it was considered as the takeoff connection from lower electrode 

sections. 

[0045](3) On ITO, silver paste was screen-stenciled and the current collection electrode 106 of 0.3- 
mm width was formed by calcinating in oven. 

[0046](4) In order to ensure an insulation of the below-mentioned bus bar electrode 107 and lower 
electrode, the substrate exposed surface was adjoined and the Insulating tape (100 micrometers in 
thickness) 109 of polyimide was stuck. When sticking, it arranged so that each solar battery element 
might not contact like drawing 1 (a), and it stuck so that 110 portions of the adjoining element might 
be covered. 

[0047K5) The component 112 of the lead was produced by punching from 1 00-micrometer-thiek 
copper foil, and as shown in drawing 1 (b), after laying, the crossing portion with the bus bar 
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electrode 107 and the crossing portion witli the lower electrode exposed portion 1 1 0 of acfjacent 
elements were electrically connected by soldering. 

[0048]Therefore, it needed to turn over in order to turn the final terminals of the solar battery 
element group which carried out the series connection to the back side, but back return was 
completed easily, without [ without metallic foil material bends and changes, and ] elements 
contacting. Although the elements were filled up with EVA (ethylene vinyl acetate) next, air bubbles 
were not produced near the copper foil, either. 

[0049]When insulating tape was stretched under metallic foil material as mentioned above and the 
tape is connected also with ac|jacent elements, easily and the yield in the case of solar cell creation 
can be improved. 

[OOSOKComparative example i) In this example, it replaced with having stuck over the solar battery 
element which the insulating tape of the working example 1 adjoined, and insulating tape was not 
stuck over the solar battery element which adjoined, but the solar cell module (what connected the 
solar battery element with 13-piece series) of tiie type shown by the conventional example was 
produced. 

[0051]In this case, since copper foil had bent when turning a solar battery element group over after 
serializing a solar battery element, the deflection arose in copper foil. When the elements are filled 
up with EVA, air bubbles have arisen from the portion of bent copper foil. 
[0052]The torture test was done to the solar cell module of two sheets shown according to the 
working example 1 and the comparative example 1 under the environment of high- 
humidity/temperature where temperature and humidity are 85 ** and 85%RH. Change was not 
produced at all in [ the solar cell module of the working example 1 concerning this invention ] 
appearance in 1 000 hours. However, the air bubbles which existed near copper foil grew, and 
exfoliation of EVA generated the solar cell module of the comparative example 1 at several places. 
[0053](Working example 2) In this example, it replaced with the processing A of the working example 
1, and processing B which comprises following (b) - (**) was performed in order to the solar battery 
element 300 of drawing 3 . However, the solar battery element 300 is formed completely like the 
solar battery element 100 of the working example 1. 

[0054](**) It is ** about the separation with electric upper electrode and lower electrode which 
removes a part of ITO layer by carrying out pure water washing, after screen-stenciling the etching 
material (FeClg) content paste of ITO to the pattern of 301 on the surface of the solar battery 

element 300. It carried out very much. 

[0055](**) an etching region — the insulating tape (100 micrometers In thickness) of polyimide was 
stuck immediately outside (un-illustrating), and the 1 00-micrometer-thick hard copper foil 302 was 
further stuck with the double-sided tape on the tape (drawing 3 ( a)). The copper foil 302 Is a floating 
state electrically in this stage. 

[0056](**) It was parallel to the hard copper foil 302, and the 1 00-micrometer-thlck hard copper foil 
303 was immediately connected to tiie outside position like drawing 3 ( a) by ultrasonic welding, and 
it was considered as extraction from a lower electrode. 

t0057](**) The right end section of the copper foil 303 of two sheets was covered with the urethane 
insulating tape 304, as shown in drawing 3 (a). 

[0058](+*) The coat and the dry silver coat wire were prepared for copper wire 100 micrometers in 
diameter for silver paste by 20^tcrometer thickness. The wire has been arranged like drawing 3 (a), 
it pressed for 20 seconds at 150 **, adhesion with the effective area of a solar battery element was 
performed, applying the pressure of 1 atmosphere, and it was considered as the current collection 
electrode 305. 

[0059](**) In order to electrically connect the hard copper foil 302 and the current collection 
electrode 305, the silver paste 306 was applied to spot form on the current collection electrode 305 
on the copper foil 302, and it hardened in oven. By this, the copper foil 302 can serve as an 
extraction electrode from an upper electrode. 
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[0060](**) Two or more solar battery elements were arranged like drawing 3 (a), and the portion 
which jumped out on this right of the urethane insulating tape 304 was stuck over the acjjoining 
element. 

[0061](**) The metallic foil material 307 of L character extracted and created with the metallic mold 
from 100-micrometer~thick copper foil was laid as shown in drawing 3 (b). The series connection of 
this metallic foil material 307 is carried out by soldering one end to the hard copper foil (lower 
electrode) 303 of an element with which another end acljoihs the hard copper foil (upper electrode) 
302 of one element. 

[0062]Other points presupposed that it is the same as that of the working example 1. 
[0Q63]In this example, there is no modification of metallic foil material and the result that the 
handling of a solar cell module was easy was obtained. When filling up with EVA, it was able to be 
filled up without generating air bubbles. When temperature and humidity did the torture test like the 
working example 1 under the environment of the high-humidity/temperature which is 85 ** and 85% 
RH, change did not take place in [ the solar cell module of this example ] appearance after 1000 
hours. 

[0064](Working example 3) In this example, what is five kinds whose thickness is 50, 60, 70, and 100 
or 200 micrometers was used as insulating tape of polyimide. Other points presupposed that it is the 
same as that of the working example 2. 

[0065]Every ten solar cell modules per five kinds of insulating tape which connected two solar 

battery elements in series, i.e., the solar cell module of 2 series, were produced. 

[0066]Table 2 showed the number of solar cell modules the case (acceptable product) where the 

solar battery element which forms a solar cell module is able to take out predetermined conversion 

efficiency, and at the time of the ability not to take out predetermined conversion efficiency 

(rejected goods). 

[0067] 
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[0068]When insulating tape was not less than 60 micrometers, all ten produced solar cell modules 
stood the test. However, it was generated by three inferior goods when SO-micrometer insulating 
tape was used. When the cause out of which conversion efficiency did not come was investigated to 
the solar cell module of inferior goods, it was because all three problems cannot be found In the 
element itself, the barricade which suited copper foil of L shape ran through insulating tape and it 
contacted and short-circuited to the hard copper foil by the side of a lower electrode. I thought that 
the barricade which this phenomenon required power for copper foil when filled up with EVA, and 
suited copper foil as a result ran through insulating tape. 

[0069]Also when the same experiment was conducted with the insulating tape of urethane, the same 
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result as this example was obtained, and it was success altogether in not less than 60-micrometer 

insulating tape. 

[0070] 

[Effect of the Invention] 

(Claim 1) As explained above, according to invention concerning Claim 1, a solar cell module with 
easy handling and good workability is obtained. 

[0071](Claim 2) According to invention concerning Claim 2, the solar cell module in wHiich thickness 
of the whole solar battery element could be made thin, and restoration nature, such as EVA, has 
been improved is obtained. 

[0072](Claim 3) According to invention concerning Claim 3, the solar cell module which can prevent 
the electric short circuit resulting from copper foil of L shape is obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a schematic view of the solar cell module concerning the working example 1. 

[Drawing 2]Drawing 2 is a schematic view explaining the solar battery element of this invention. 
[Drawing 3]Drawine 3 is a schematic view of the solar cell module concerning the working example 2. 

[Drawing 4]Drawinfi 4 i s a schematic view of the solar cell module concerning a conventional 
example. 

[Explanations of letters or numerals] 
100, 400, and 300 Solar battery element, 

401 and 201 Substrate, 

402 and 202 Lower electrode layer, 

403 and 203 Semiconductor layer, 

404 and 204 Upper electrode layer, 

1 06, 406, and 205 Current coffection electrode, 

107, 407, 206 bus bar electrodes, 

108, 408, 207, and 306 Electroconductive glue, 

109, 409, and 304 **** tape, 

1 1 0 and 41 0 Exposed portion of a substrate, 
112, 420, and 307 Metallic foil oiiyect. 



[Translation done.] 
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* NOTICES * 

JPO and I HP IT are not responsible for any 
daneges caused by the use of this transJation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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im} ^m<^T-T<!ommm.th ^ ^ fa 
Vitiate* {ti.iKav^*j#^-c\ ±^i^fis-^^ 




(2) 



mil I < i±mnz^uitz±^mM't=j:L~mzB\^ 

[00013 
[0002] 

mmmiz^ tm:k^j:mx^mmmi/^m^tix>>^ 

m^^Mi^ii^^omt^^mi^zm^tix^-^:^. 

[0004] ^S*lim?i!lW4't'i , T=tJ\^7 TXiy^J 

ay±^mii. m^mzm^^mcom'mizm 

V ^^x-mmtrnf^t^ ^ m^^mmm&i^zit^j: v 
hmmh-yxm. mt:mm^itx\^^±m 

[ 0 0 0 5 ] JSSA' 7 T iJ -Mf£Mc?)±Rimfi!l{±. .1 ^ 

<Dmmm^ti\fX'i±&ijmsmSi Lx\>ttiih 

i>z. mmm±mmm'f'imm^zm-mixm^im 
m^^<M.^iih, tTt. M^m<'tmzii±mn 

[ 0 0 0 6 ] 1114 ii, ^o-mnm'e 
m<^mm^^^Lx^^i. ii4 ia) im^mm^ 
114 (c ) immmmmm^mbx\^^, 

ttl. 04 (b) a, 04 (a) tiSttSX-X' m 

[0 0 07] 04tCJBV^T. 4 0Q{iS^4 0 1±{ZT 
gp«®ii402. ^m403. Jig|5mfill404^ 

[00083 ^ii^>«Oili^H!!S^i. ±SI5®ifcTaJ 



<5>-gl5 { 4 0 5 ) 0 Mv^t:^,. 0 4 c^ltZ 

mm®Tii^s€€ffi4 0 emf^^K. mmm4 o 

6(0S^>^rl.ItSJSmffiT^I>^UA-mffi4 0 7^*m 

tg^4 0 6 A'A^^-^4 0 7 i&€SWl=mr * 
±aM4Q4A>^,i?55[#ajt1|?li^1fT 

[ 0 0 0 9 ] ^UA'-«ii4 D 7iSflKt^«m 

J:^UA'-m^4 0 7tmimmT-7°4 o g^isft 

miz^mco:^ y ) ^ 5i 7 J: 3 izm u m 
fmmi:mizn'>x\^i, 
[001 03 mzrmwm^^conMmn ^mut. 
mzmimw^motzMz. ±mmimi'4oom 

^imb-k^. Ais^afis^ 4 0 0(^AAA*-i»4 0 

immmtiiiM'^m^cryrmmmmm i o 

tcS^rl- J; a . «igSS*f4 2 0 1^@4 ( c ) soJ; d 
[00113 

[^BB*sj!l#lLj;^t-r«.pli3 L*»U^r3&«4>, S^^J 
X'yf^lt:Xo^j:3m\. 't^j:hh±m'mM'f'^3mW. 

nm^^f:f:m'm^i^':^-jv<Dmi'Zii^iii:mi,z 
[001 23 1^^. mimmm. d:(^m7^ 

[001 33 ii) mmmm^m^. ^'i^nM.m 
"mm-m^i^-ox it o . ^MttHito i ^ tmm 

^^6Zk it^Xh hifi. WmM[Z\t9ts:i3-'h-fm 
^tZ\WtlX<h. 

[0014] ( 2 ) SMgPl^^iJJf . S^IPI*^' 

mmLx%'fmifi^3~hLxit\\ ±^nmtL 

xmmi^'yXVt'i, 

[0015] ( 3 ) ^mmw^:xj<>-w^mmzW: 
m^tix^-^hm'. mt^j'^xj^-nrnzBib^ . ^co 
mmmmw?imw)S^iz^£i t . a-x/s-i 
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[0017] :^mmmmii. ±mmm!^i-mL 

[0018] 

-Mi . m.m<^±BWMm^^mmiizxm^i i> t 
< ^mml>z^mLt:±^nm'^:i^^-Mzi5\^x , 

-^xhm^t^tix^^tzh^mkkti. 

[0020] 

ti^^mm<D'j^^rj:<t i>-mym^zi^^tixii 

Os t)-^m^hm<7>m^m^i^hti'yxi>m 
^tix\>^mx\ m^immzi}->ti^^x^yfim)jim 

[0021] mmm'oMmztm^ 

kt^^^m^k^ Leomi> m±-ti> ^ t m% s , 
tfz. wmmzm^hmnmmix^b. f-^xj^- 

mm<:zkmmxhi, 

[0 022] ■&mmmzmi:mim4fiiz 

'omat'j'^^£<x^^<oxEVA^^^mmm^^ti 

[0 0 23] ^jt. mt!£>mmT-rimt^m 

^mm^-^ o^ii^^coE^xwm'r-r^mm 
i^B-hixito bi-^ommm d , wm^f- 

[0024] 

immm] mzmmmmmmmt^> 
(±mmi) mwMk ix\±. ( i ) mmm^^i 
X. (2)mmfmmx. oyMxt^mxhi 
kv^o ajs^tjft^si:, m. m. ss. -v^-m 

{'y^m\'>h^ ki^-C%l. L**L, Ltiii>l>zmM^ 

Lfz^m^m^x tfz. ^<m^i>z-^v\x 
[0025] im^T-T) mmf—rk trti. 



y-tmiizmt L\\ 

m,zmm^^xhh. u^u. mTtJi^t^Lxr^ 

[00273 «g2 0 1 k LTf±. r^/P7T 

>- U 3 y i 0 =5fff ]^<^±l^MO%^. ^Sfilsfl 

[ Q 0 2 8 ] LX\t. ^m\Z\tF e , 

Ni. Cr. Al, Mo, Au, Nb, Ta, V, T 
i. Pt, Pb^O^S, t1^\t^ilt^&)^±, mtf 

[ 0 0 2 9 ] li-t. «^WilSi^iOW|Sffc LTii. Mi. 
ffzK'jx;?.^;!/, :tfyxf-l/>', ;}fj;ir-;jf:t— -t 

[0030] (TlS^fli) TgSmiS2 0 2 1 tXti, ^f^ 

0 . ^m^z^Lxm- ^-y^^y^ifhk^^ll 
a ^:tt*KI^?-3to:^f4T'* I. <! t iiS . 
?tmUTl±. mUiP^l, As, Pt, Aui Ni, 
Ti, Mo, Fe, V, Cr, Cu, Xr^'V'X, %iy 
(9>a. — iJ'nA. SnOa, IiijOa. ZnQ, ITQ 

(TCO) mfim'^^k^ix^, 
[0031] ymmi 0 2mm\t'^mthhzkt'i 

1B-tW^i)\ ^i7)nM.Mmz^^l^l<Z{iT^^X^ 
^-ilLXiiX^^ ttz. W^2 0liimmm'h^k 

§ {4Tg5t&2 0 2mi>zmimm\'\ T^m 
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[0032] {^mwM) mm2 03k LTti. m 

WN**«2 0 3 Lr<i, Mi-if P i nlSt^m^ 
i^Uayl, pn^^^M^i/Unyi, CuInSe 

[0033] ±la^^f:Ji 203 m^-mi: LXii. 

ttz, ±MC\i I nSej/CdSfClJILTrmgi't*- 

[ Q 0 3 4 ] (±a5m) ±^35^2 G 4 {±, 
«2 0 2ij^^^tiO-e*S. ±115^2 0 4{±. r 

3^yJ^^!!li^&&rS:t4^)s SHjT*.6;i:j&«j^Mft*, s 

lf.z^MhlXii. SnOj, InzOa, ZnO, Cd 
O, CdSnOi, ITO ( I njOa + SnOi) 

[0 0 3 5] (ll«^)l|SSfll2 0 5li. HK^Ifc 

mi 







mmm/mm 




J,fyV7&^ 0.1 urn 




— / 




ZnOlS/ 500 OB 






ZnO 


n lia~Si)i/ 16 m 


ZnOK 


P-CVD /25ffC 


SlHi, PB^. % 


1 aia-SlJi/ 400 nm 


n Sa-Siff 


P-CVD /250'C 


SlBif fli 


P Ma-Si*/ 10 m 


1 iTa-SiJB 




SlH(, Wit 


ITOW / 70 m 


v aa-SiJi 


mm /2Dot; 


In, Sn, Q, 



[004 13 m(nm^: L-kn-ivm^^^i^xm ^mirf § • tic j: . @ i ^::m'm^mMmmT 



Ti. Cr. Md, W, AI . Ag, Ni. Cu. S 
[0036] ( /^'J^>^'-f||i) ^S'xyN'-^ 2 0 6 fS, 

^X'hi . A';^A-^2 0 eco^nt Lx\t. mi 

tfAg. Pt, CvL^<D^^ZtLt><rt^^£^^£tt 

<^m^^i::ti/iX'^^, ±fz. ^(^mhlxii. 7 

3t i WT. :^tz J: -5 1 tiJf^Mftt i^l, comv^hti 
[0037] 

[^M^J] OT^^i^mSlSai^. iil-S3l:#0 

{^fii ) mtix^^tyu^mm 

[0 0 3 8] ^-f, mtmirmmtix. mm 

[0039] d:^z. ::(7)x^yuxmi.comm±iz. m 
wMm^iooti^ miiz^.uc:mm^ti-twti^ 

[0040] 
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[0042] z(K)-mnmm=f' i o o iznix. ot^o 
(1)^(5) vm^^fi^^Atmmzn^ti^ 
10 04 3] (i)±mfmm^ioomm±.i,z. i 

TOCOX y ^y^'tJ ( F e G 1 3 ) ^^'^t-X b ^ 1 0 

^(o^-^f-y^zxi'v-ymiim. wmm-m 

[0 044] {2)t^migmm<^^mmmm> 
y-Tmix. XT-yuxmmi i o§jiai$-frT 

[0Q4 5] (3) ITO±t. 0. 3mm^(mn.m 

vmm-^^^uzxmmit:, 

[0046] i4)^(nJ-<y^Ji~Wmi07tTUm 

u>fsK«o*6siT-7-(^;?iioo/im) los^tiaw 

L^.. liSfttl-mi, 01 (a) Oj;3{:^idSI^ 

1 1.0ai4^tzi3?t«.J:?tca!i#^Uc. 

[0 0 4 7] (5) JSE*^100Am^|i;&>A>fT^^# 

tzJ;ot'J-K«S<:0Sli*fll2&fmU 01 (b ) H: 

[0048] #r^T . mm Ltzmmmmm 

mmmm^zthttrnzmtmnhii]^, ^ 

EVA {xf-I^ytokT-feT-h ) T3lli^^3E«L 

[0050] (ifcisi^j 1 ) mm 1 comr 
^zitix. mr-r^muz-mnmm^^zhti-^ 

/I' (±l^^f!!3l^i&l 3Mi:5at^»rv>^:%fD) ^fmi 

[00 5 1] ±mmimTmmitit: 

Xlt-^fz. 

[ 0 0 5 2 ] t/^ , 1 mmm 1 1-^^ tJt 2 m 



^m'Mm&mmi ^±M'm=f:'j^-M±. i o o 

0!Sfm{z^>^'Hi6^!^::^:^?>|g£{i4t^^^^-7^:, t*^ 

it^mm^mu EYAmmiWpmx^itz. 
[0053] {mm2 ) mm i (^mA 
izitix. ia3£D±^m?i!!S^3ootjitLr> ot^^ 

0 0 fc^< mmizm^fif^mxh^ , 

[00 54] H)^^wm^3Qomm±iiz. i 

T0<7)X>y f-y^^^r ( F e C 1 3 ) -^^^-X h ^ 3 0 
S 1 0 O^m) ^mtL (^0 

3Q2imm-f'~rizxmnuz (ns (a) ) . ^ 
tfogH8T-mfS3 0 Hi. ^%mnmmiz^j:'^xi^ 
I. 

[00 56] Us) mmms 0 2i>zT{fx. i}^-t<' 

9m(^UmzJ^-^ I 0 0>um£0iilffl|I3 0 3 ^-jgt^ 

[0057] 2fe<7)^?§3 0 3i7)*ISS|5?:i|3 
( a ) kZmt^ 3 t:'>^^>'i^r-T3 0 AXWSM 

[0058] ) as 1 0 0 ;l£ m<mVA 
-Xh^2 0Atm^t'3-h, |£SL:/:!M3-h7^^r 
-mtU/i, mv^^-ms (a) Ol^tffig 

L, i^<7)ff:^i^jn;c^*5^> 1 5 o*CT2 Q^^ru 

^Lxi!Mmm'?'io^mt(om^tff\^\ 

[0059] {^) mnm3 o 2 tmnmm3 ost 
i:^mzm.ti>f<iit>iz. m3Q2i.<omnMm3 

-ryrmftLf^. ctinzx-yx. m3 0 2ii±Mn 

[0060] ( b ) mm(^:mmm^^m3 ( a ) 

^9 1 d (CEJH] L . 1^ y^'r-r 3 0 4 (SO^t^tis' 

[0061] (-f)J?$100A( miOl^m*^ Jb^t-fe 
V-i-Cf^^tit L^^M^*J3 0 7 ^H3 ( b ) IZJ^ 

m^i-m.'mm im'm) 3 02{c. i 

[0062] moAl,±mm 1 i: Lfz , 
[0063] *0imi. ^IIIJiDgg^*^5r< . ±1^ 
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[0064] (mms ) *MTis , ^v^s. }icom^ 

T~7'tlX. m^tl^5 0. 60. 70. 1 00. 2Q 

[0065] 2-2<D±mm^i:mizmftds:m'^ 

S:. 5SI®^^f—Trfc(;. 1 Offl-fof^Lf^. 
[ 0 0 6 6 ] ^2 i;limm^>-"a-;i/?:J^)ttl.± 

[0067] 

m2 









5 0/tm 


7fl 


3fi 


6 0;zin 


lOH 


OjB 


7 O/im 


lOH 


Ofi 


1 0 Ojxm 


lOfl 


Ofi 


2 0 0 Mtn 


lOH 


Ofi 



[0068] mm-^f—ri^e 0 ix mJ,:Lh0i©#fc{i. 

L^^t. 5 0/im<733^f—rS:ffifflL7tJ^t 



10 0 69] ttz^ nmi^mt^ ^i-^^ ycommf— 

Mmmicr)m^T-TTiitKX^1^'Ch:r>^. 
[0070] 

[0071] (.mm2}m^miz^mmi^zxfi 
10 072] {mm3)mm3mimiz^it 

mmx'ht. 

[04] i4t4, mimizm±mM=^i^a,~}um 
f>&mx-ht, 

10 0, 4 00, 30 0 
401, 20 1 

402, 202 

403, 203 

404, 204 

106, 406, 20 5 m^U. 
10 7, 407, 20 6^ 

108, 4 08, 20 7, 306 mMmmL 

10 9,409, 304 mif-'-r. 

110, 4 10 mmtami^. 

112, 420, 307 



[@2] 



207 



205 




208 



-im 



-202 
-201 



(8) 




^400 ^400 \w 



09) 




7^> h^~i^'(Om^ 



